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The need to initiate research projects in
physiotherapy is being recognized throughout
the world, while a growing Interest is being
shown by physiotherapists in undertaking
studies appropriate to the areas of medicine.
Many writers have urged the profession to
accept Its responsibility for contributing to
the advancement of knowledge and it is to be
hoped that an increasing number of physio..
therapists lvill respond to this challenge.
Subjects for research are innumerable. For
example, basic research concerning the fnnda..
mental principles of our profession could
provide an improved understanding of nor-
mal and abnormal behaviour as well as of
patterns of normal and abnormal movement
on which our clInical assessments and treat-
ments are based. Studies relating to preventive
physiotherapy could make a significant con-
tribution to the control of injuries and the
maintenance of the health of the community.
Research directed towards the education of
the physiotherapist might cover topics such as
the search for appropriate methods of student
selection, as well as methods of teaching and
appraisal of students in a profession which
requires some quite specific qualities in its
gra(luates. Other aspects of research on which
the physiotherapist might focus her attention
could include a study of the most appropriate
method of professional interaction in com-
munity health centres or the assessment of
the relative frequency for referral for treat-
ment of patients with specific categories of
disability.
Of all the possible fields for study, the need
for research in the clinical field might he said
to be of most importance for there is a definite
need to substantiate, scientifically and statis-
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tically, claims of the value of physiotherapy in
the assessment and treatment of specific dis..
abilIties. The analysis and interpretation of
the experimental data produced by such
studies would provide guidelines for physio..
thelapists in the most effective use of their
professional knowledge and skills.
Experimental data showing the relative
value of comparahle forms of treatment or
the fact that two methods produce the same
results could provide guidance for or allow
greater freedom in the choice of procedure.
Evidence to support the importance of using
our specialist procedures in treating specific
disabilities has definite advantages for our
profession, while development of the most
effective assessment and treatment procedures
for the most frequently occurring community
disabilities has significant socio-economic
implIcations.
Despite this obvious need, physiotherapists
are often hesitant to initiate suitable pro-
grammes and It is the purpose of this paper
to suggest some guiding principles for the
planning of clinical research in physiotherapy.
RECOGNITION OF A PROBLEM: REQUIRING
INVESTIGATION
All research must hegin with the awareness
of an area of need and, in the clinical field,
such an awareness can result from a physio-
therapist's responsible attitude to the treat-
ments she administers. Gonella (1973), a
research associate in the U.S., is convinced
that
(i) systematic enquiry can he pa.rt of on-
going clinical activity, and
(Ii) the questions that need to be asked
about the bases for therapeutic pro-
cesses and procedures as practised in
the treatment environment are best
asked by the physiotherapist.
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The clinician can often take the first step
towards a research programme by describing
and defining apparent areas of need.
Some of the questions which have heen
asked with reference to the work of the physio..
therapist include:
(i) To what extent does physiotherapy
treatment alter the natural history of
the patient's condition? Would he
gain full recovery without physio-
therapy or does the treatment sig-
nificantly speed up the process of
recovery? (Bainbridge, 1970).
(ii) What form of physiotherapy should
he used? Heat or cold? Massage or
manipulation? Conventional exercises
or a form of facilitation? How can the
relative effectiveness of these types of
treatment he recognized?
On the whole, physiotherapists form per..
sonal opinions about the effectiveness of
various methods of treatment, but to date,
there has been insufficient opportunity to
determine whether these opinions are sup-
ported or contraindicated when scientifically
tested.
When physiotherapists accept the care of
patients, it is their responsIbility to study and
investigate all possible methods of manage..
ment for the benefit of patients. Gandevia
(1956) emphasized this point.
Frequently, because therapists often make
comparisons hetween patients or between re..
sponses to treatment, they tend to resort
to relying on "experiences" to substantiate
their therapeutic methods. "Impressions" are
gained and given. However, impressions can
be formed after relatively little experience and
then repetition of similar experiences, which
are usually full of unacknowledged bias, tend
to become the basis for positive assertions.
Apart from this, there are other reasons
why physiotherapists must search for and
acknowledge an area of need and must look
to experimentation for help in answering that
need. Such reasons include the following:
(i ) The variable natural history of the
disease and the state of the disease at
the time the patient first comes under
observation and treatment.
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Rheumatoid arthritis, for example,
runs a fluctuating course. Mason
(1962) has pointed out that it is dur-
ing periods of relapse that the patients
tend to present to their practitioner
and that their treatment is often begun
when they are attaining the summit of
their relapse and just abont to enter a
period of remission. If treatment is
applied to a group of patients at this
time, any subsequent assessment will
demonstrate a group improvement
which is independent of the efficacy of
the treatment.
(ii) Spontaneous remission.
Mason (op. crt.) gives us examples of
this occurrence and its influence on
assessing the value of treatments
offered.
The proportion of patients with rheu-
matoid arthritis who go into spon-
taneous remission during the first
twelve months of disease is high. So,
if ,ve apply treatment to a group of
patients with early rheumatoid arth-
ritis, we obtain better results than we
do when treating patients in a later
stage of their disease and we may
ar~ue that this particular treatment is
effective provided it is given early.
Similar conclusions may be drawn
from treatments of acute low back
pain. Mason found in an experiment
with the application of traction to such
patients that, by the time the patients
presented for traction, a high pro-
portion of them had recovered and
could not he included in the experi-
ment. If an early treatment had been
given in each of these cases, it could
have heen given the credit for the
improvement.
While the area of need for investigation is
being defined, it is important to look ahead
to the way in which the study might be under..
taken, for this will influence the extent of an
experiment. Sometimes, it is difficult to frame
the right question as a basis for research hut,
because experimental limits which are too
wide will prevent the presentation of meaning..
ful results, it is important to take the time to
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look at all aspects of the question carefully
(Curwen, 1970). Care must be taken to define
at least the following:
(i) the type of patient;
(ii) the exact treatments to be compared
(a new treatment? - several treat..
ments? - with each other or with no
treatment at all?) ;
(iii) the expected response.
ASSESSMENT OF THE PROBLEM
GoneIla (0p. cit.) has suggested the use of
a phased approach to a clinical trial, in which,
step by step, the factors which are pertinent
to a full experiment are gathered. In the first
phase of this procedure, the therapist inten-
sively studies the individual patient as he is
being treated. She uses this period to describe,
identify and classify individual patient he-
haviour which results from her therapeutic
procedures and to point to basic questions
such as:
(i) What happens when this procedure is
used with this dosage in this par-
ticular sequence?
(ii) What appear to he the contributing
factors in favourable or unfavourable
responses?
In this process of identifying and matching
critical patient variables and treatment vari-
ables, with observations in behaviour, the
therapist may gain insights into the needs for
improvement in methods of evaluation. This
type of study may lead on to intensive study
of a series of patients to determine whether
the treatment variables identified as critical
for recovery of the first patient are also true
for other patients. So this phase serves to
confirm, refine or extend previous findings~
FORMULATION OF A HYPOTHESIS
In preparing to formulate a hypothesis, the
researcher must have a thorough knowledge
of all aspects of the problem which is to he
investigated. Time is always well spent in
undertaking a search of the literature and
gaining an informed background of facts re-
lating to the aetiology, pathology, symptoms
and course of the condition which will he
studied.
By the process of recognition, assessment,
clarification and definition of the problem
and through consideration of the experimental
design and the variables involved in the
management of the trial, a hypothesis may he
formulated. If the hypothesis is clear, if the
aims and objectives are concisely expressed,
if crucial questions to be answered at various
stages of the trial are specified, then there is
a distinct point for experim@ntation and the
results are likely to be specific and significant..
THE DESIGN OF THE EXPERIMENT
Once the hypothesis has heen clearly de-
fined, the researcher must set out in detail
the proposed experimental procedure. This
follows consideration of the following major
factors.
Measurements to be Included in the
Experiment
As clinical trials are used to evaluate thera-
peutic efiects, the measurements undertaken
during a trial must specifically relate to the
effect being produced and must he adequate
to describe that effect. The choice of the
criteria to be used for assessment is therefore
very important.
In general, three major types of observation
may be made to assess the effect of treatment
in clinical trials (Troup, 1970) :
(i) signs of change in the pathological
process involved;
(ii) measurements of the physiological
changes associated with the disease
process;
(iii) assessment of symptoms.
But this classification obviously does not
cover all of the measurements which might
he relevant, including the time taken for re..
covery, relapse rates of certain diseases, or
measurements which demonstrate a restora..
tion of function.
Because the cour5e of the disease being
treated may vary between patients, it is wise
to use more than one criterion for measure..
ment. Measurements of several criteria may
then be cumulated to provide a more sig-
nificant evaluation of treatment effectiveness
and regain of function. For example, although
swelling may decrease in a joint, the joint
range may remain the same because pain is
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the limiting factor. Measurements of swelling,
joint range and pain would show the inter~
relationship, the progress and the need for
other means of intervention.
In deciding what is to be measured, it is
important that it be evaluated carefully and
accurately, using stringently developed tech-
niques, at the commencement of a trial. No
valid comparisons can be made or results
presented unless the baseline measurement is
accurate.
Rlethods of l11easurement
As far as possible, assessment of change
rnust be made quantitatively and the use of
guides such as "good", "fair", "poor", should
be avoided. Where precise quantitative mea-
surements are inappropriate, use may be
made of the "ordinary scale" in which
characteristics are quantitatively related, such
as "better", "slightly better", "worse", and
so on.
I-Iowever, there are some quantitative mea..
surements available to physiotherapists. For
example, we can record changes of mobility
in degrees, strength in kilograms and speed
in seconds. l'here are some pain measurers
available hut, if these are not appropriate,
descriptions of the area of pain, its duration,
its frequency, and the speed of relief (e.g.
immediate, after "x" hours, or none at all)
will demonstrate definite changes.
Because, in the past, so many of the physio-
therapist's measurements have been in terms
of "good" or "hetter~' and because the accu·
racy of certain of the measuring techniques is
questionable, it may be that one of the most
pressing needs in research in physiotherapy
is ~o develop methods of quantitatively mea~
suring the criteria which are considered to
demonstrate best the efficacy of treatments.
Measurements and assessments in the one
study should be made by as few observers as
possible, for this helps to reduce variation in
measurement. Repeatability tests should be
conducted to determine to what degree of
accuracy the one observer is measuring-that
is, to discover whether the one observer may
measure the one variable on several occasions
and produce the same result. Similarly, if
more than one observer is to be used, it
should be determined whether response mea..
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8urements are exactly repeatable among dif..
ferent observers.
Because of the danger of an observer's
judgement being influenced by her precon-
ceived ideas of how a patient should react
to a particular type of treatment, observers
should be unaware of the clinical state of the
patient and of the treatment being given to
the patient at the time the measurements are
made.. No "steering of response" should then
occur and no emphasis can be placed on "trial"
or on "new" treatments. So, the observations
must he made under such conditions that the
observer can only record what she sees and
finds without any possibility of knowing
whether she is assessing the treatment or the
control. Mason (op. cit.) believes that this
avoids the difficulty of the observer's wonder-
ing 1.vhether she is being prejudiced in record..
ing minor improvement: all she can do is to
recoTd what she finds. It must be made quite
impossible for the observer to guess whether
she is assessing a treatment or a control, so
that the allocation of treatment and control
must be deliberately at random and certainly
not just to alternate patients.
The conditions under which measurements
are made must be standardized. Prineas
(1971) insists that even when criteria of
assessment are specified very rigidly, very
variable results can occur if they are applied
under different circumstances.
Other relevant considerations that may
affect the outcome have been suggested by
Prineas and they include:
(i) time of day at which the measure..
ment is made;
(ii) exertion prior to treatment or mea..
surement;
(iii) immediate prior medication;
(iv) day of the week in relation to work;
(v) the season of the year;
(vi) time taken to make the measurement.
Standard record forms with instructions
printed on each sheet provide the safest ap-
proach to recording. In designing the record
form, the type of analysis to be used at the
end of the trial will be an important factor,
for time can be reduced in transferring data
if the layout of the recording sheet hears a
definite relati onship to the method of statis-
tical analysis.
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Subjects
To prevent results being influenced by vari-
ables of many kinds, some form of restriction
must he imposed on the patients being selected
for the clinical trial. The criteria for eligibility
for entry into the trial must be carefully and
precisely defined (Barnardo, 1966).
Basically, it is necessary to use a sufficiently
wide range of patients so that the results will
be applicable to a reasonably wide patient
population Dut to restrict the patients to the
extent that meaningful results are not over-
whelmed by readings from large numbers of
less suitable patients.
So, not only should the criteria for selection
of patients be defined but also the conditions
for exclusion of certain patients who meet the
initial diagnostic requirements. As Prineas
(0p. cit.. ) has pointed out, when a disease
state occurs in non..pregnant and pregnant
patients, it is as well to exclude the latter.
Similarly, if drug therapy is included in the
trial, the very young and the very old might
be excluded. If the trial is long term, patients
unlikely to attend regularly should not be
included. The presence of disease other than
the one being tested may affect the response
to treatment and therefore the presence of
carefully defined diseases would exclude rele-
vant patients.
Number of Subjects
The points to consider when calculating the
number of patients required for an experi.
ment include the following:
(a) the size of the effect which is being
measured;
(b) the magnitude of the possible experi·
mental errors-or the accuracy of the
assessment;
(c) the degree of certainty which the ex-
perimeter is prepared to accept that
the observed result could not be due
to error;
(d) the number of patient variables which
would influence the degree and speed
of improvement.
Large numbers of patients are required
when the patient variables are large, in order
to increase the likelihood of these variables
being evenly distributed in all groups. Bain-
bridge (op. cit) suggests that if error is large
and easy to control, yet easy to detect, at
least 32 patients would have to he included in
a factorial trial. Where very small changes
or effects are being measured, many more
patients would he required to give valid reo.
suIts. This would also apply if there was the
possibility of inaccurate assessments or where
high degrees of certainty are necessary, for
large groups diminish the risk of chance
occurrences and ensure that the observed dif·
ferences will carry significance.
The suitability and completeness of the
experimental control would, of course, de..
crease the number of subjects required.
Control of the Experiment
A satisfactory experimental procedure
should be developed by the research team
well in advance of the commencement of any
treatment.
As in selection, treatment and assessment
of the patients, so in the actual procedure of
the experiment do variables exist which must
he acknowledged and where possible, con-
trolled, and indeed, in planning a research
project involving people, the choice and con-
trol of variables is one of the most important
and onerous tasks. Basically, the experimenter
(i) varies some factors or conditions
(known as independent variables) ;
(ii) minimizes the influence of other fac-
tors whose effect he is not interested
in measuring for that particular
experiment (known as controlled
variables); and
(iii) measures the changes in behaviour
(i"e. the dependent variables) that
are the result of, or produced by the
independent variahles.
When it is considered that certain variables
would have a significant influence on the trial
results, they should be eliminated, as far as
possible, by careful experimental design.
Because clinical research involves experi-
menting with people, the possibility of intro-
ducing or controlling variables enters almost
every aspect of the experimental design. The
identification of the problem to be investi-
gated must be made with clarity, while the
definition of the type of subject and the
particular characteristics to he studied must
be specified in detail.
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In most clinical trials, a comparison needs
to he made between treated and concurrently
untreated or clifferently treated patients; that
is, to estimate the efficacy of a particular
treatment, its effects are assessed on a group
of patients who are given that treatment and
these are compared with changes, measured
in an identical fashion, that occur in a group
of patients who are not given the treatment.
When choosing a control group, thought
must he given to what sort of people are likely
to produce adequate controls; in what order
they should be taken into the trial; what
treatment should he given to them; in what
manner and by whom they should be
examined; how many should be chosen and
in what way adequate numbers should be
obtained. Prineas (op. cit.) has dealt with
these matters in his discussion of common
problems in clinical trials.
Ideally, one should choose patients for con-
trol and test groups so that all characteristics
that could affect the response to treatment
occur equally in each group. If this can be
achieved, the only difference between the
treatment and control groups will be the
treatment given to each one. In practice, this
is very difficult. We cannot be sure which of
the innumerable possible characteristics of
the patients ultinlately may prove to he the
most important. However, those that are
known or thought to he important are de-
liherately duplicated in each group if possible,
in the process known as "matching".
Patients should he selected for inclusion in
a trial before it is known whether they are to
act as controls or to receive the test treatment.
Prineas (op. cit.) emphasises the importance
of this procedure in order to avoid indirect
preselection by the investigator (or other
members of the research team) of patients
who are considered to be particularly suit-
ahle for one or other form of treatment. Such
a preselection could bias the results in favour
of one particular treatment and so nullify
any conclusions that are drawn by the in-
vestigatore
Various writers (Lehmkuhl, 1970; Bahhie,
1973; White, 1953) have suggested three
possible methods for choosing the controls:
(a) balancing for age, sex, body build and
physical characteristics;
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(b) directly equating the groups on the
basis of variables such as activity
level or severity of the initial conm
ditioD;
(c) random allocation. Since there is an
endless list of individual differences
which might affect behaviour, physical
performance or response to treatment,
it would he impracticable and impos-
sible to equate groups on all dimen-
sions of variability in a direct manner.
However, if subjects are assigned to
the treatment or control groups in a
random fashion, it can be assumed
that there will he no systematic dif-
ferences between subjects in the ex-
perimental and control groups prior
to examination. Lehmkuhl (op. cit.)
reminds us that this is a statistical
assumption and not an empirical fact.
Because random allocation allows for cover-
age of a far greater range of variables than
would otherwise he possible, it is the pro-
cedure of choice for physiotherapy clinical
trials, although it may he used in conjunction
with the other two possibilities. By random
allocation, chance is employed to ensure com-
parability in such variables as sex, age, habit,
regularity of attendance, approach of patients
to improvement as well as other sources of
difference and bias.
As indicated earlier, the overall group may
be restricted to include only specified con-
ditions and then random selection made from
within the group. The selection of subjects
need not be influenced unnecessarily by dif-
ferences which do not affect the results. How-
ever, at all times, the control and experimental
groups must be taken from the same modified
population.
The overall design or approach to clinical
research depends on subject selection, mea..
surement technique and management of con-
trol, and control is probably the most difficult
section of the experimental design: which no
doubt explains why it is ignored in many
cases.
ExPERIMENTAL COMPARISONS
If the experiment has been designed care..
fully and thoroughly, the actual experimenta-
tion should flow very smoothly.
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Part of the planning of an experiment
involves the listing of all measurements to be
taken and the development of a systematic
and smooth-flowing experimental technique.
In fact, the procedure and the planning of
the record sheet should go hand in hand. In
this way, errors in recording can be reduced
and the record sheet itself becomes a form of
guide to the order of measurements required.
Colour coding and shape coding may he
used during both the experimental procedure
and the recording. Such coding can prove of
valuable assistance in the rapid recognition of
scales to be read or of the progress of results.
In some experiments, where results are
going to he used immediately for computer
analysis, the measurements may be written
directly on to computer data forms to elimi--
nate the task of transferring data.
STATISTICAL ANALYSIS
It is important to stress that statistical
calculations are only as valid as the data from
which they are computed.
Statistics are intended to explain the sig..
nificance of the results obtained and to
summarize the data for convenience of
presentation. Such descriptive statistics as
the mean, the standard deviation, correlation
indices or percentages are used.
The aim of explaining the results statistic-
ally is to show what part may have been
played by chance in the particular set of
circumstances. It is conventional to regard
5% or a probability of .05 (or 1 in 20)
as the dividing line between events which are
likely or unlikely to have been due to chance.
DISPROOF OR SUPPORT OF THE HYPOTHESIS
The results obtained by statistical analysis
will allow disproof or support of the hypo-
thesis on which the experiment has heen
based. Disproof may lead to further con-
sideration, a modification of the hypothesis
and more experimentation.
PUBLICATION OF RESULTS
Results of all experiments should be re·
ported with care and submitted for publi-
cation. Researchers have an obligation to
report their findings in detail so that readers
may understand the full implication of the
project and, where appropriate, extend or
repeat the work. It is only through dis..
semination of research results that we can go
forward to build on knowledge already gained
and to substantiate or develop new ideas
regarding our treatment effectiveness.
CONCLUSION
Through the many years in which physio..
therapists have developed their arts and skills
in assessment and treatment, much valuable
knowledge and experience has been gained.
The profession now has at its command a
wide variety of approaches and procedures
and, for the sake of the patients whom we
serve, it behoves us to ensure that all aspects
of our treatments are precisely and efficiently
selected so that we offer the most effective
ihl Th " · I d "programme pass e. e trIa an error
approach to treatment can no longer be ac-
cepted and we must determine to rest our
decisions with regard to practice more firmly
on a scientific basis. In addition, in today's
world, concerned as it is with resources, the
need for justification of programmes imple..
mented and for tangible, statistical "proof"
of the value and effectiveness of physiotherapy
becomes increasingly apparent.
While all clinicians cannot embark on a
full research programme, they can participate
in the early stages of research study. The first
step involved in a project, in which a question
is posed or a problem recognized, can he
carried out by any discerning physiotherapist.
The second step, which demands a thorough,
up-to-date background knowledge of all fea-
tures and processes involved in the patient's
condition, leads to a literature search and the
type of in-depth study and reading which
benefits members of all professions. The seek..
ing and collection of such information can he
one of the most exciting endeavours of a
graduate who, even if she does not initiate a
research programme, will find her interest so
stimulated and her knowledge so deepened
that her subsequent treatment approaches can-
not fail to be influenced for the better.
It is imperative that physiotherapists he..
come involved in clinical research and I urge
you to take up the challenge.
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